The objective of this study was to confirm the nutritional risk factors for asthma and obesity in adolescents using a cross-sectional survey. We included male and female adolescents aged 10 to 19 years of age in this study. The indicators of nutritional status used in this study were body mass index, the height-for-age index, and arm and waist circumferences. We used a food frequency questionnaire to estimate the average consumption of sodium. Physical activity was assessed using the International Physical Activity Questionnaire, and asthma characteristics were evaluated using the International Study of Asthma and Allergies in Childhood (ISAAC). Factors associated with asthma in bivariate and multivariate analyses were assessed using the Poisson regression analysis. The significance level was set at 5%, and the analyses were performed using the SPSS statistical package. We evaluated 1362 students with an average age of 15.65 ± 1.24 years. There was a positive risk for asthma between females (PR = 1.41) and asthma severity in adolescents with a high sodium intake (PR = 2.30). Within overweight adolescents, the prevalence for asthma risk washigher among females (PR = 1.66) and the high sodium intake group (PR = 1.98). An increased risk for asthma severity correlated with high sodium intake (PR = 3.07). There was a higher risk for asthma and its severity in females with high sodium intake. The same pattern was observed for adolescents with excessive weight.
INTRODUCTION
. The low level of physical activity in adolescents with asthma may be associated with obesity because these verity of the disease can contribute to a sedentary lifestyle; however, obesity and a large amount of time spent watching TV can increase the risk of respiratory symptoms (8, 9) .
In addition to the relationship with respiratory health and sedentary behavior, the habit of watching television promotes a change in eating routine and increases the risk of obesity in children and adolescents (10) . These habits are also associated with a higher consumption of salty snacks (11) that are rich in sodium and increase the risk of bronchial hyperresponsiveness and wheezing in children and adolescents (12).
Despite the promising discoveries and hypotheses available in the current literature, finding son the prevalence of asthma, the effects of a sedentary lifestyle and the role of sodium are scarce. Therefore, this study assessed the nutritional risk factors for asthma and obesity in adolescents.
METHODOLOGY
This study consisted of across-sectional observational design and was completed with a group of adolescents from 16 public high schools located in the urban area of the city of Santa Maria-RS/Brazil from May to November 2012.
We included male and female adolescents aged 10 and 19 years who were regularly enrolled in the schools where data collection occurred. All subjects agreed to participate, and their parents signed an informed consent form. We excluded three adolescents with cerebral palsy and two adolescents with Down The data referring to sample characterizations, anthropometric evaluations and asthma characteristics were collected by the authors and previously trained students from the undergraduate program in nutrition.
The questionnaires were applied in the classroom for all of the present students and in the absence of the teacher.
Anthropometric measurements were assessed individually and in duplicate using standard techniques and calibrated equipment in a private room. We assumed a maximum difference value of 1.0cm or 100g between measurements. For the analysis, we used the average value of each measure (13) .
The body mass weight in kg was obtained while the adolescents were barefoot and wearing minimal clothing using platform scales (Plenna, São Paulo, Brazil) with a maximum load of 150kg and a range of 100g.
Height was measured while the subjects were standing barefoot using an extensible stadiometer (Sanny, São Paulo, Brazil) fixed on a flat wall without a baseboard (13) .
The anthropometric indicators used included the body mass index for age (BMI-Z) and the height-for-age index (H/A-Z). These parameters were analyzed with Anthro Plus version 1.04, and the results were obtained using the z-score and classified according to WHO guidelines (13) . Adolescents with a BMI-Z greater than +1 were classified as overweight.
For arm circumference (AC) measurements, we used an inextensible measuring tape (Secca, ON, USA) that was positioned perpendicular to the long axisof the arm at the midpoint (distance between the acromion and theolecranon). The measurement value was classified based on Frisancho (14 (23, 24) .
Statistical analyses
The results are expressed as the mean and standard deviation. The cut-off level for significance was 5%, and the analyses were performed using SPSS (Statistical Package for the Social Sciences) software version 18.0.
RESULTS
We evaluated 1362 students from 57 classes across 16 high schools in the city of Santa Maria/RS. The average age of the adolescents was 15.65 ± 1.24 years, and the prevalence of signs and symptoms related to asthma among all adolescents were stratified by BMI-Z (Table 1 ). There were no significant differences in the signs and symptoms of asthma between adolescents with and without obesity. Table 2 shows the physical activity and nutritional characteristics of the study participants.
There is greater prevalence of obesity in females. There were statistically significant differences between overweight adolescents and adolescents with asthma, particularly in females. A total of 57.1% of the overweight adolescents with severe asthma consumed a high amount of sodium on a daily basis.
Based on the height-for-age index, we determined that out of 22 adolescents with short stature, 12 were classified as overweight. Among asthmatic students, there was no individual that was overweight and had a short stature. for asthma in females and severe asthma in adolescents with high sodium intake ( Table 3) .
As demonstrated in Figure 1 and Table 4 , overweight adolescents that were female and had a high sodium intake showed a significant risk of asthma in the bivariate analysis. However, in the multivariate analysis, only high sodium intake was associated with asthma.
The multivariate analysis also showed that severe asthma was more prevalent in adolescents with a high sodium intake. 
Variables

DISCUSSION
In this study, female sex and high sodium intake increased the risk for asthma. There was an additional risk for asthma in females and those with high sodium intake among overweight adolescents. There were no differences in the signs and symptoms of asthma between overweight and non-overweight adolescents;
however, females with asthma showed a higher prevalence of obesity. percentile for BMI as the cut-off point. This cut-off value corresponds to a z-score +1, which was the cut-off value used in the present study.
Our findings are in accordance with other studies (38, 39) that showed a higher prevalence of asthma or severe asthma in females (OR= 1.48 to 2.44).
In the current study, the prevalence rate for asthma in all female participants and in all overweight adolescents was 1.66. This meta-analysis also showed that overweight/obese males are more susceptible to asthma (RR: 2.47 for boys, 1.25 for girls); however, a weightdependence for the incidence of asthma was only significant in girls (37).
There is a significant debate regarding the effect of gender on asthma. Previous studies showed that boys have a higher incidence of asthma in childhood, but girls Notably, over 70% of the overweight adolescents evaluated in this study watched television or played videogames for more than four hoursper day.
The exposure to television is associated with an increase in the consumption of salty snacks, and these two behaviors are implicated in both obesity and the development of asthma (11) During adolescence, many changes occur that influence the development of particular lifestyles, including nutrition and physical activity. We are the first to report a Brazilian study that specifically investigated the prevalence of asthma based on the sodium intake of adolescents; however, one limitation of the study is that the effects of asthma protective nutrients as potential confounders were not assessed. Another limitation is the lack of uniform criteria for the definition of asthma across studies. The ISAAC questionnaire is widely used for this purpose because of its specificity; however, the symptoms obtained by this survey are subject to biases because the information is self-reported.
CONCLUSIONS
This study found no differences between adolescents with asthma and obesity; however, the prevalence of asthma was higher in overweight females.
There was a higher risk for females and those with a high sodium intake for asthma and severe asthma, 
